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1. INTRODUCTION

xnthispaper, weevaluatethe@mtial forextxactingthe "photochemical
reflectance index” ~, pmviowdy Calledthe “physiological reflectance index”) &ml
AVIRIS ~ ‘ibis index, Which is &X’iVed60111narrow-bd ~fiec@lMx at 531 and 570
m,~~vamhamt i~ofmtictit iatieldmdm
scales (Gamon and Fmld 1992, Gamon et al. 1992, Pefluelss et id. in review).

At the leaf level, PRl varies with photosynthetic capacity, radiation-use
efficiency, and vegetation type (unpublished data). This ffig is consistent with the
hypotbis that vegetadon types exhibiting chronically reduced photmynthesis during
_ ofstres$ (e.g. &ought-tolerant evergreens) invewpmportionally MOI13in
pbtqmbdve pmmsses than vegetation with high photmynthetic capacity (e.g. crops
a“ ~~).

veatkxtllransects intmpicalsnd bored forestcanopies haveindicWddeclinesin
PRIasmAa@d with dowmegldation of phomsynthesis St the canopy tops under sunny,
drymiddayecm&ons (un@hhed data). This reducd PRI in ~ -y levels
_a_-fff-tigtiisd@ tititi”*wtitiw” titiby
* Ovedlights.

Although many factas could cunfound in@ne@on of a subtle physiological
*@W*~*,we*tia@_e~of~=ti
liom existing AVIRIS imagery of Stanford University’s Jasper Ridge Biological I%esexve
obtaimd on the June 2nd, 1992, overflight. The goal was to use the hypqe@ml
- of AVIRIS to evaluate the potential of this index for obtaining useftd
me *at the hmd=pe de. The exptZtittiOnbased on leaf-and canopy-level
studies was that qijions containing vegetation of reduced photosynthdc capacity (e.g.
q= eveW’een woodknd) would exhibit lower PRI vahm than regians of high

_ (e.~ deciduous ~).

2. METHODS

In this study, FRI was calculated as follows

PM= (R52&R567)/(l?5%+R567) (1)

Wheref?~ andR567 indkate refldance at AVIRISbands15(528nm)and 19 (567
rim), respectively. These rqnesent the AVIRIS bands closest to 531 and 570 nm, which
m lypicauy used for thii index.
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‘flENan@iaed Difkmce vegetationIndex (NDvI), awidelyuaedcanopy
grmneasidicawr, wascahlatdax

~v’f = (~fJjl-R&j7)/(~831+~&j7) (2

WherOR831andR&j7 indimteretlectance at AVIRIS banda49(831 nm)and29 (667
rim),respectively. A -on of an AVIRIS spectrumfor the deciduous WOOdhd ia
m-h R~l, tigtititi Mtifa*tihgmdmw.

Hkzfanmima&$wcawd aiveduaingtheapproachd escribedbyOmene tal.
(1993a&b). 'Ildsappoachuaea MODIRANIlradiative tmnaferco& togeaerateaaeriea
tiW-q~~fmm AWmm@ti~a_c Mtidh@tima
_*. LOOhp tables are gemated fm a black target ~ for a 25% refkdve
target. Radimceestimated fortheblacktargetpmvidea anesamate Oftheadditivepath
radiame. Forthisanalysia aerosol epticaldepthwaseatimated andasaumedtobe
conatant~themene. Omethelook-up tables aregememtedanon-limar least aquama
mg-kmpb~bhm~~titi~dmlwfa
~columnwatezvaptxabundme andliquidwaterabab@ian. lldsappmachis
==?~ inn

foraapecifkelemen~dectmce can be retrieved using the genend equatiom

~a = 0.25 x(LUA-Lw)/(L21-L~) Q)

Where ~a indicates refiec4ance at ample i, line j, and wavelength 2; ~jl is the

3. RESULTS & DISCUSSION

Aa predicted, the PRI valuea fkom the Jasper Ridge AVIRIS scene were lower in
vegetation ~th mduc~ photmynthetic capacity (e.g. chapamal and evezgmem~)
thanintk ~ vegetation (deciduous woodbd). llie two gmwdand ~
which ~ ~dy coqdaed of aemacent vegetation by this date, had the lowest PRI
values (FiguRe2). ‘rlleseresldt awerecodsten t with the hypottds (based on prior, leaf-
kwel atudks) that PRI acalea with photmynthetic capacity and radiation-use efficiency in
a wide variety of species.

In ddition to @otosynttWic functi~ many other factom (including canopy
atmture, @enology, and atmspbic effects) could explain the PM paaeana in Jasper
Ridge imagezy. PRl varied with canopy “gmamess” (meaaumd by NDVk Figure 2),
suggesting that PRl waa strongly influenced by canopy atructum and phonology at the
m-. my, tiWtimti(AmSM 15d19)tifw~
calculadon pesents technid challenge to a simple inteqmfadon of this index in
--W. Un@tksecmf_giasueaareresolve&PRIappeafatobemom
dimctlyap@icabIe tolabmtmyandgfolmd-bmed field atudieathan tohm&ape-level
remote sensing.

Fbrtk maeamh will clarify the relative influence of photmynthetic regulation,
campy atmchue ml phenology, atmo@mic effects, and @her ftwtora on PM.
_ fa Avhg b iasuea might include mixtme modeling m othu image
Claamthb methods. Application ofcanopyradiative tranafermodela could alsobeof
use. Further field experhmmta combining ground optical sampling (e.g. using accesa
towem)with~fluxm Wriance)malaowamanted oureasumxnemta(e.g. eddy co
cument p~ a’e to address some of these remaining issues using AVIRIS imagery and
* ~tS obttlid ti ItXXIltJasper Rid&! ti bored f- 0Vf3di@tS.
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Figure1. RepresentativeAVIRIS spectrum (average of 10 pixels) for a deeiduous
wmdlandatJaapmRidge. lle AVIIUSbands used foreakdadngPRI(bands
15and19)and NDvI(bands29and49) afeindicated. EmXbaraindkatel
atandd error of the mean (SEM).
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Figure 2, Comparison of PM with NDVI values for five vegetadon types at hsper
Ridge. Eschpeintmfxeaents themean QlSEIb4)for 10pixels. Aspmdicted
from leaf-level atudiea (not shown), PM inemaaa with pbtosynthetic
capcity and distiomuse efficiency, wi?h wmdlsnd vegetadon exhibidng
relativcJyhigheapaeity andeffiieanpred tochspmralcrgmdand.
Howeveq the eOdatiOn Of~ with ~~ SUWeStSthat the ~OtlShip
betwccm MU and photosynthetic hetion is largely driven by green canopy
strueturc in this AVIRIS image.
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